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A 33-year-old womanwas admitted for a pseudocroup-like cough and wheezing after general anesthesia.
Several months ago, she had undergone cardiac re-operation and turbinectomy, both of which had
involved difﬁcult intubations. Bronchoscopy indicated a pin-hall-like subglottic stenosis; therefore,
emergency tracheotomy was performed. Six years later, a computed tomography scan demonstrated
progressive stenosis of the entire circumference of the trachea and main bronchi. She died at 40 years.
Her autopsy revealed marked tracheobronchial stenosis. She had many medical histories that had gone
undiagnosed and had been clinically ill with only heart defects. She did not have coloboma but had
microphthalmos, atresia choanae, retarded growth development, and deafness; thus, we diagnosed
CHARGE syndrome that refers to multiple congenital anomalies, including airway abnormalities, which
can lead to secondary complications such as traumatic stenosis after intubation. Physicians should have
knowledge of this rare disease and should pay special attention to potential airway problems.
 2014 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.1. Introduction
CHARGE syndrome is a rare genetic disorder with multiple
anomalies [1,2], with an incidence of approximately 1 in 10,000
[2,3]. The major clinical features are ocular Coloboma, Heart
malformations, Atresia of choanae, Retardation of growth, Genital
hypoplasia, and Ear abnormalities. Actuarial analysis in children
with CHARGE indicates a 70% survival rate up to the age of 5 years,
with the highest mortality because of choanal atresia and heart
defects or tracheoesophageal ﬁstula [4]. However, the symptoms’
severity varies greatly; many patients may be underdiagnosed in
childhood. We report an adult CHARGE syndrome patient who
was diagnosed with progressive tracheal stenosis and required
respiratory care.
2. Case report
A 33-year-old woman presented with an 8-month history of
pseudocroup-like cough and wheezing. She had undergone a re-y Medicine, Yamanashi Pre-
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Ltd.Open access under CC BY-NC-NDoperation for congenital heart disease during the previous year.
Four months later, she complained of severe nasal congestion.
Fiberscopy revealed her nasal passages had pin-hall like stenosis.
She underwent turbinectomy under general anesthesia. Both op-
erations used direct laryngoscopy for difﬁcult intubation. Subse-
quently, the patient became symptomatic. Laryngeal examination
showed no glottic lesion, and she was initially treated as bronchial
asthma. However, her condition failed to improve. After the respi-
ratory tract infection, she complained of orthopnea. She was
transported to our hospital.
Physical examination revealed short height of 135.0 cm and
expiratory wheezing were present. General corticosteroids were
administered, with temporary improvement of the wheezing. On
the ﬁfth admission day, she lost consciousness because of CO2
narcosis. We attempted tracheal intubation using bronchoﬁber-
scopy, but the post-glottal trachea revealed a pin-hall-like stenosis
(Fig. 1). Emergency tracheotomy was performed. A tracheal mu-
cosa biopsy showed only non-speciﬁc ﬁbrosis. She repeated res-
piratory infections. Six years later, chest computed tomography
(CT) revealed progressive stenosis of the entire circumference of
the trachea (Fig. 2) and main bronchi. We reviewed patient’s
history. She had idiopathic bilateral hearing loss and poor
eyesight, the etiologies of which were unknown. She did not have
coloboma but was diagnosed with microphthalmos. She had a
characteristic square face with a short forehead and small-lobed license.
Fig. 1. Bronchoscopy revealed pin-hall-like stenosis with ﬁbrous tissue in the subglottic area. Vocal cord (arrow head).
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Blake’s criteria [4]; she was clinically diagnosed with CHARGE
syndrome. Mutations in the CHD7 (chromodomain-helicase-DNA-
binding protein 7) gene cause CHARGE syndrome in two-third
patients [5]. In our patient, CHD7 mutations had not been detec-
ted. She died suddenly at 40 years. She was the oldest patient with
CHARGE syndrome in Japan. The autopsy revealed marked
tracheobronchial stenosis with squamous metaplasia, non-speciﬁc
granulomatous formation, and bronchial glands’ hyperplasia
(Fig. 3). The areas below the segmental bronchus had no
remarkable changes. The patient had required repeated sputa
suctioning through a tracheostoma. We hypothesized that
repeated infections and the traumatic procedures had caused
marked stenosis of the bronchi.
3. Discussion
CHARGE syndrome diagnosis is based on clinical ﬁndings. Ne-
onates with this syndrome require immediate evaluation of theFig. 2. Initial computed tomography (CT) scan (a) and CT scan 6 years following tracheairway, feeding and heart because it often presents with life-
threatening conditions and requires a multidisciplinary approach
[4]. Although the most common perinatal emergencies in CHARGE
involve cyanosis due to bilateral posterior choanal atresia, which
can be asymptomatic if the stenosis is incomplete or unilateral [4]
similarly in our case. Patients with CHARGE syndrome can also
manifest various laryngotracheal abnormalities, both congenital
and acquired. Morgan et al. reported that 86% patients had upper
airway abnormalities, and 38% had laryngotracheal abnormalities,
including subglottic stenosis [6]. Subglottic stenosis could be
congenital or could develop following repeated intubations [6]. In
our case, marked subglottic stenosis occurred after multiple difﬁ-
cult intubations. If she was known with CHARGE syndrome, anes-
thesiologist would pay special attention to prevent post-operative
anesthetic airway events. She had been clinically ill with only heart
defects in childhood. Her symptoms transferred in various ways,
attending physicians didn’t know this rare congenital disease.
Involvement of the entire circumference of the trachea and main
bronchi were not reported previously.ostomy (b). The entire circumference of the trachea progressed to severe stenosis.
Fig. 3. The autopsy (hematoxylin and eosin stain, magniﬁcation) (a) 1, (b) 100, and (c) 200. Structure of the main bronchus seen severe stenosis with squamous metaplasia,
non-speciﬁc elevated granulomatous formation, and hyperplasia of the bronchial glands.
K.M. Komatsuzaki et al. / Respiratory Medicine Case Reports 12 (2014) 24e2626CHARGE patients may show various laryngotracheal abnor-
malities, both congenital and acquired. Our case is valuable because
it emphasizes the heterogeneity of CHARGE features. Post-
operative airway events can occur at any age. Physicians as well
as pediatrician and anesthesiologist should be aware of this rare
congenital disease and its management to avoid lethal respiratory
complications.
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